Soils and irrigation of three areas in the Lower Tana Region, Kenya : a comparative study of soil conditions and irrigation suitability by Muchena, F.N.
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PROFILE DESCRIPTION No.: 1 
Observation: 
A 0-17 cm 
Bt 17-32 cm 
Btz 32-78 cm 
Btzk 78-105 cm 
155-53; Garissa District, Bura East; 16-3-79. 
Dark brown <10 YR 3/4 dry, 10 YR 3/3 moist); sandy clay 
loam; moderate, coarse to very coarse columnar structure; 
very hard when dry, firm when moist, slightly sticky and 
slightly plastic when wet; few, fine pores; few, fine 
roots; clear and wavy transition to: 
Dark brown to brown (10 YR 4/3 dry and moist); sandy clay 
loam; weak to moderate, medium prismatic structure; very 
hard when dry, firm when moist, sticky and plastic when 
wet; patchy, thin clayskins; moderately calcareous; many, 
very fine pores; many, very fine and fine roots; clear and 
wavy transition to: 
Greyish brown (10 YR 5/1 dry; 10 YR 5/2 moist); sandy clay; 
weak, medium angular blocky structure; very hard when dry, 
firm when moist, sticky and plastic when wet; patchy, thin 
clayskins; strongly calcareous, many salt crystals, common, 
very fine pores; common, very fine roots; gradual and 
smooth transition to: 
Greyish brown (10 YR 5/2 dry and moist); sandy clay; weak, 
medium angular and subangular blocky structure; slightly 
hard when dry, firm when moist, sticky and plastic when wet, 
continuous, thick clayskins; strongly calcareous; many salt 
crystals and pockets of soft powdery lime; common, very 
fine, few, fine pores; few, very fine roots; gradual and 
smooth transition to: 
BCzk 105-160 cm Greyish brown (10 YR 5/2 dry and moist); sandy clay; 
massive; slightly hard when dry, friable to firm when moist, 
sticky and plastic when wet; strongly calcareous; many salt 
crystals and pockets of soft powdery lime; common, very 
fine, few, fine pores; few, very fine roots. 
Note: The top and sides of the columnar elements are somewhat bleached. 
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PROFILE DESCRIPTION No.: 2 
Observation; 155-73 Garissa District; Bura East; 10-8-79. 
A 0-9 cm 
Btl 9-30 cm 
Bt2 30-66 cm 
Dark brown (10 YR 3/3 moist); clay; massive; friable when 
moist, sticky and plastic when wet; non-calcareous; few, 
very fine and fine pores; common, very fine and fine and 
few, medium roots; gradual and smooth transition to: 
Dark brown (10 YR 4/3 dry; 10 YR 3/3 moist); clay; moderate, 
very fine subangular blocky structure; slightly hard when 
dry, friable when moist, sticky and plastic when wet; 
patchy, thin clayskins and siickensides; non-calcareous; 
common, very fine and fine pores; common, very fine and fine 
and few, large roots; clear and smooth transition to: 
Dark greyish brown (10 YR 4/2 moist); clay; weak, coarse to 
very coarse prismatic breaking into weak, medium to coarse 
angular blocky structure; hard when dry, friable when moist, 
sticky and plastic when wet; patchy, thin clayskins; few, 
very fine. Tine and medium roots; clear and smooth transit-
ion to: 
BC 66-117 cm Dark grey (10 YR 5/2 dry; 10 YR 4/1 moist); clay; massive 
with tendancy to weak, fine to medium subangular blocky 
structure; soft when dry, very friable when moist, sticky 
and plastic when wet; common, very fine and fine pores; 
diffuse and smooth transition to: 
C 177-210 cm Grey to light grey (10 YR 6/1 dry; 10 YR 5/1 moist); 
clay; massive; soft when dry, friable when moist, sticky 
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PROFILE DESCRIPTION No. 3. 
Observation: 
A 0-8 cm 
141-8; Garlssa District» Bura East; 13-9-79. 
Dark greyish brown (10 YR.5/2 dry; 10 YR 4/2 moist); sandy 
clay; porous massive with tendancy to weak, very fine and 
fine subangular blocky structure; slightly hard when dry, 
friable when moist, sticky and plastic when wet; many, very 
fine, common fine and medium pores; many, very fine and fine 
roots; clear and smooth transition to: 
Bk 8-39 cm 
Btlk 39-85 cm 
Brown (10 YR 5/3 moist); sandy clay; porous massive with 
tendancy to weak, fine subangular blocky structure; friable 
when moist, sticky and plastic when wet; moderately calcar-
eous; pockets of soft lime (10-15*); many, very fine and 
fine and common, medium pores; many, very fine and fine 
roots; gradual and smooth transition to: 
Dark greyish brown (10 YR 4/2 moist); clay; weak, medium 
angular blocky structure; sticky and plastic when wet; 
broken, moderately thick clayskins; moderately calcareous; 
pockets of soft lime (1*); many, very fine and fine 
and common, medium pores; common, very fine and fine 
roots; diffuse and smooth transition to: 
Bt2 85-133 c« 
Bt3 133-250 cm 
CI 250-285 cm 
C2 285-355 cm 
Grey to light grey (10 YR 5/1 moist); clay; weak, medium to 
coarse angular blocky structure; sticky and plastic when 
wet; broken, moderately thick clayskins; slightly calcar-
eous; many, very fine and fine, common, medium pores; 
few, very fine and fine roots; diffuse and smooth transit-
ion to: 
Greyish brown (10 YR 5/2 moist); clay; porous massive with 
tendancy to weak, very fine and fine angular blocky struct-
ure; sticky and plastic when wet; patchy, thin clay skins; 
slightly calcareous; many, very fine and fine pores; few, 
very fine and fine roots; 
Brown (10 YR 5/3 moist); clay; sticky and plastic when wet; 
slightly calcareous; 
Greyish brown (10 YR 5/2 moist); clay; sticky and plastic 
when wet; slightly calcareous. 
Note: The profile was augered from 180 cm. 
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PROFILE DESCRIPTION No. 4. 
Observation: 141-9; 
A 0-38 cm 
Bwl 38-64 cm 
Bw2 64-96 cm 
Bw3 96-120 cm 
Bw4 120-196 cm 
BC1 196-241 cm 
BC2 241-269 cm 
Ckl 269-325 cm 
Ck2 325-360 cm 
Garissa District, Bura East; 14-9-79. 
Dark greyish brown <10 YR 5/2 dry, 10 YR 4/2 moist); clay; 
porous massive with tendancy to weak, very fine to fine 
subangular blocky structure; slightly hard when dry, friable 
when moist, sticky and plastic when wet; strongly calcar-
eous; many, very fine and fine and few medium pores; many, 
very fine and fine, few, medium and very few, coarse roots; 
clear and smooth transition to: 
Dark greyish brown (10 YR 4/2 moist); clay; weak, medium to 
coarse, prismatic breaking to moderate, fine to medium 
angular blocky structure; friable when moist, sticky and 
plastic when wet; patchy, thin clayskins; strongly calcar-
eous; many, very fine and fine pores; common, very fine and 
fine and few, medium roots; gradual and smooth transition 
to: 
Dark grey (10 YR 4/1 moist); clay; moderate, fine to medium 
subangular blocky structure; friable when moist, sticky and 
plastic when wet; common, moderate pressure faces; strongly 
calcareous; common very fine and fine pores; common, very 
fine and fine roots; gradual and smooth transition to: 
Very dark greyish brown (10 YR 3/2 moist); clay; weak, fine 
to medium angular blocky structure; firm when moist, sticky 
and plastic when wet; patchy, thin clayskins; few, weak 
siickensides; strongly calcareous; common, very fine and 
fine pores; few, very fine roots (some dead); clear and 
smooth transition to: 
Dark greyish brown (10 YR 4/2 moist); distinct, fine and 
medium, grey mottles; clay; weak, fine to medium angular 
blocky structure; few, weak siickensides; moderately cal-
careous; common, very fine and fine pores; few, very fine 
roots (some dead); 
Brown (10 YR 5/3 moist); clay; moderately calcareous; 
Greyish brown (10 YR 5/2 moist); clay; slightly calcareous; 
Light brownish grey (10 YR 6/2 moist); gravelly clay; 
slightly calcareous; many calcium carbonate nodules; 
Light brownish grey (10 YR 6/2 moist); clay; slightly 
calcareous; many calcium carbonate nodules. 
Notes: 1. Sandy material from the topsoil has been washed down into the 
Bwl-horizon. 
2. The profile was augered from 196 cm. 
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PROFILE DESCRIPTION No. 5. 
Observation: 155-65, Garissa District, Bura East; 11-7-79. 
A 0-10 cm Dark reddish brown (7.5 YR 4/4 dry; 5 YR 3/4 moist); clay; 
massive to weak, very fine and fine subangular blocky 
structure; slightly hard when dry, friable when moist, 
sticky and plastic when wet; slightly calcareous; common 
very fine and fine and few, medium pores; many, very fine 
and fine roots; clear and smooth transition to: 
AB 10-47 cm Dark reddish brown (5 YR 4/6 dry; 5 YR 3/3 moist); clay; 
weak, very fine subangular blocky structure; soft when dry, 
friable when moist, sticky and plastic when wet; moderately 
calcareous; abundant very fine and few fine pores; many, 
very fine and fine roots; gradual and smooth transition to: 
Bw 47-104 cm Dark reddish brown (5 YR 3/4 dry; 5 YR 3/3 moist); clay; 
weak, fine to medium prismatic breaking to weak, fine to 
medium angular blocky structure; hard when dry, firm when 
moist, sticky and plastic when wet; patchy, thin clay-
skins/pressure faces; moderately calcareous; common, very 
fine pores; common, very fine and few, fine roots; gradual 
and smooth transition to: 
BC 104-152 cm Reddish brown (5 YR 5/6 dry; 5 YR 4/4 moist); clay; weak, 
medium angular blocky structure; slightly hard when dry, 
friable when moist, sticky and plastic when wet; strongly 
calcareous; common, very fine, and fine and few, medium 
pores; 
CI 152*208 cm Dark brown to brown (10 YR 5/4 dry, 10 YR 4/3 moist); clay; 
sticky and plastic when wet; moderately calcareous; 
C2 208-317 cm Dark brown to brown (10 YR 4/3 moist); clay; 
C3 317-380 cm Brown (10 YR 5/3 moist); clay. 
Note: The profile was augered from 152 cm. 
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PROFILE DESCRIPTION No. 6. 
Observation: 141-5; Garissa District; Bura East; 13-3-79. 
A 0-10 cm Brown (10 YR 5/3 dry; 10 YR 5/3 moist); sandy clay/clay; 
weak, fine subangular blocky with tendancy to weak, very 
fine crumb structure; soft when dry, friable when moist, 
sticky and plastic when wet; »any macro and few biopores; 
many, very fine and fine roots; clear and smooth transition 
to: 
AB 10-22 cm Dark greyish brown (10 YR 5/3 dry; 10 YR 4/2 moist); sandy 
clay/clay; porous massive with tendancy to weak, very fine 
and fine, crumb structure; slightly hard when dry, friable 
when moist, sticky and plastic when wet; strongly calcar-
eous; many macro and few biopores; many, very fine and fine 
and few, medium roots; clear and wavy transition to: 
Bui 22-43 cm Dark greyish brown (10 YR 5/3 dry; 10 YR 4/2 moist); clay; 
moderate, medium subangular blocky structure; slightly hard 
when dry, friable to firm when moist, sticky and plastic 
when wet; strongly calcareous; many macro and few biopores; 
many, very fine and fine roots; gradual and smooth transit-
ion to: 
Bu2K 43-90 cm Dark grey (10 YR 4/2 dry; 10 YR 4/1 moist); clay; moderate, 
coarse to very coarse, prismatic with tendancy to moderate, 
fine to medium subangular blocky structure; slightly hard 
when dry, friable to firm when moist, sticky and plastic 
when wet; patchy, thin clayskins/pressure faces; strongly 
calcareous; some pockets of soft powdery lime; few macro and 
biopores; common, very fine and fine roots; gradual and 
smooth transition to: 
Bu3K 90-125 cm Dark greyish brown (10 YR 5/3 dry; 10 YR 4/2 moist); clay; 
porous massive; sticky and plastic when wet; thick slick-
ensides; strongly calcareous; some pockets of soft powdery 
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PROFILE DESCRIPTION No. 7. 
Observation; 155-79, Garissa District, Bura East; 8-9-79 
A 0-14 cm 
Bwl 14-30 cm 
Bw2k 30-62 cm 
Bw3ky 62-100 cm 
BCy 100-172 cm 
Cy 172-228 cm 
(augered) 
Dark brown (10 YR 4/3 dry; 10 YR 3/3 moist); sandy clay; 
moderate, very fine to medium crumb structure; slightly hard 
when dry, friable when moist, sticky and plastic when wet; 
strongly calcareous; many, very fine and fine pores; many, 
very fine and fine, few, medium roots; clear and wavy 
transition to: 
Dark brown to brown (10 YR 4/3 moist); 
to medium prismatic structure breaking 
medium angular blocky; hard when dry, 
sticky and plastic when wet; strongly 
very fine and fine pores; common, very 
clay; moderate, fine 
into weak, fine to 
friable when moist, 
calcareous; common, 
fine and fine, few, 
medium roots; gradual and smooth transition to: 
Dark brown to brown (10 YR 4/3 moist); clay; moderate, 
coarse to very coarse prismatic structure breaking into 
weak, medium to coarse, angular blocky; hard when dry, firm 
when moist, sticky and plastic when wet; patchy, thin 
clayskins/pressure faces; strongly calcareous; few pockets 
of soft powdery lime (1%); few, very fine and fine pores; 
few, very fine and fine roots; clear and smooth transition 
to: 
Brown (10 YR 5/3 moist); clay; weak, coarse prismatic 
structure breaking into strong, very fine and fine angular 
blocky; hard when dry, firm when moist, sticky and plastic 
when wet; strongly calcareous; many pockets of soft powdery 
lime and many gypsum crystals; common, very fine and fine 
pores; very few, very fine roots; diffuse and smooth 
transition to: 
Greyish brown (10 YR 5/2 moist); clay; strong, very fine and 
fine, angular blocky structure; friable when moist, sticky 
and plastic when wet; common, moderate siickensides; 
strongly calcareous; many gypsum crystals; few, very fine 
pores; very few, dead roots; 
Grey (10 YR 5/1 moist); clay; sticky and plastic when wet; 
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PROFILE DESCRIPTION No. 8. 
Observation: 155-59; Garissa District, Bura East, 7-7-79. 
A 0-11 cm Dark brown (7.5 YR 3/2 moist); sandy clay loam; moderate, 
medium to coarse subangular blocky structure; friable when 
moist, slightly sticky and slightly plastic when wet; few, 
fine and medium pores; few, very fine and common, fine 
roots» gradual and smooth transition to: 
Btl 11-28 cm Brown to dark brown (7.5 YR 5/2 moist); sandy clay; 
moderate, coarse prismatic structure breaking into moderate, 
fine to medium, subangular blocky; firm when moist, sticky 
and plastic when wet; patchy, thin clay cutans; moderately 
calcareous; common, fine and few, coarse pores; common, 
very fine and few, fine roots; gradual and smooth transition 
to: 
Bt2k 28-75 cm Brown (7.5 YR 5/2 moist); sandy clay; moderate, very coarse 
prismatic structure breaking into moderate, medium to 
coarse subangular blocky; firm when moist, sticky and 
plastic when wet; patchy, thin clay cutans; strongly calcar-
eous; pockets of soft powdery lime (5%); few, fine and 
medium pores; few, very fine to medium roots; clear and 
fcmooth transition to: 
Bt3ky 75-192 cm Pinkish grey (7.5 YR 6/2 moist); clay; weak, fine to medium 
subangular blocky structure; friable when moist, slightly 
sticky and slightly plastic when wet; strongly calcareous; 
pockets of soft powdery lime (5\) and some gypsum crystals; 
few, very fine to medium pores; few, very fine roots; 
CI 192-227 cm Light brownish grey (10 YR 6/2 moist); clay; sticky and 
plastic when wet; 
C2 227-297 cm Grey to light, grey (10 YR 6/1 moist); clay; sticky and 
plastic when wet; 
C3 297-346 cm Greyish brown (10 YR 5/2 moist); clay; sticky and plastic 
when wet; 
C4 346-374 cm Greyish brown (10 YR 5/2 moist); gravelly clay; sticky and 
plastic when wet. 
Note: Profile was augered from 160 cm onwards. 
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PROFILE DESCRIPTI OK NO. 9. 
Observation: 155-100» Garissa District, Bura East; 14-12-79. 
Aul 0-5 cm Brown to dark brown <10 YR 4/3 moist); clay» porous massive; 
slightly hard when dry, friable when moist, sticky and 
plastic when wet; non-calcareous; common, very fine and 
fine, very few, medium roots; moderate biological activity; 
abrupt and wavy transition to: 
Au2 5-17 cm Dark brown <10 YR 3/3 moist); clay; weak, fine subangular 
blocky structure; hard when dry, friable when moist, sticky 
and plastic when wet; strongly calcareous; many, very 
fine and common, medium pores; common, very fine and fine, 
very few, medium roots; moderate biological activity; clear 
and smooth transition to: 
Bui 17-63 cm Very dark greyish brown (10 YR 3/2 moist); clay; moderate, 
medium to coarse prismatic structure; very hard when dry, 
firm when moist, sticky and plastic when wet; strongly 
calcareous; few, very fine and fine pores; few, very fine 
and fine roots (some dead); clear and smooth transition to: 
Bu2k 63-89 cm Dark brown (10 YR 3/3 moist); clay; weak, fine to medium 
prismatic structure breaking into moderate, medium to 
coarse angular blocky structure; firm when moist, sticky 
and plastic when wet; patchy, thin clay cutans/pressure 
faces; strongly calcareous; few pockets of soft powdery 
lime; few, fine and medium pores; few, very fine and fine 
roots (some dead); diffuse and smooth transition to: 
Bu3y 89-125 cm Brown to dark brown (10 YR 4/3 moist); clay; moderate,f ine 
to medium angular blocky structure; friable when moist, 
sticky and plastic when wet; few siickensides; strongly 
calcareous; many gypsum crystals (10%); common, fine pores; 
very few, fine roots (some dead); diffuse and smooth 
transition to: 
Bu4y 125-212 cm Brown (10 YR 5/3 moist); clay; weak, fine to medium angular 
blocky structure; friable when moist, sticky and plastic 
when wet; common siickensides; strongly calcareous; many 
gypsum crystals (5\); common, very fine roots (some dead); 
CI 212-340 cm Grey (10 YR 5/1 moist); clay; sticky and plastic when wet; 
strongly calcareous; 
C2 340-363 cm Greyish brown (10 YR 5/2 moist); clay; sticky and plastic 
when wet; strongly calcareous. 
Note: Profile was augered from 160 cm. 
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PROFILE DESCRIPTION No. 10. 
Observation: 155-86; Garissa District, Bura East; 10-9-79. 
A 0-10 cm Dark brown to brown (10 YR 3/3 dry, 10 YR 4/3 moist); sandy 
clay loam; moderate, very fine and fine crumb structure and 
weak, fine to medium subangular blocky structure; slightly 
hard when dry, friable when moist, sticky and plastic when 
wet; non-calcareous; many, very fine and fine pores; many, 
very fine and fine, few, medium roots; clear and wavy 
transition to: 
Bt 10-40 cm Dark brown to brown (10 YR 4/3 moist); sandy clay; moderate, 
medium to coarse prismatic structure breaking into weak, 
medium subangular blocky structure; hard when dry, firm 
when moist, sticky and plastic when wet; patchy, thin 
clayskins; calcareous; common, very fine and fine pores; 
common, very fine and fine, few medium and coarse roots; 
clear and smooth transition to: 
Btk 40-60 cm Dark brown (10 YR 3/3 moist); clay; weak, coarse to very 
coarse prismatic structure; firm when moist, sticky and 
plastic when wet; broken, moderately thick clay cutans; 
strongly calcareous; lime mycelium; many, very fine and 
fine, few, medium pores; very few, very fine and fine (dead) 
roots; clear and smooth transition to: 
BCz 60-95 cm Very dark greyish brown (10 YR 3/2 moist); clay; moderate, 
fine and medium angular blocky structure; firm when moist, 
sticky and plastic when wet; many salt crystals; strongly 
calcareous; common, very fine pores; very few, very fine 
(dead) roots: 
Czl 95-174 cm Dark greyish brown (10 YR 4/2 moist); clay; moderate, very 
fine and fine angular blocky structure; firm when moist, 
sticky and plastic when wet; strongly calcareous; many salt 
crystals; common, very fine pores; no roots observed; 
Cz2 174-232 cm Greyish brown (10 YR 5/2 moist); clay; sticky and plastic 
(augered) when wet, strongly calcareous; many salt crystals. 





Irt OD © o* 
B ^ f ï S N V 




• * n o n e 
I *-l f - <st ** 
8 R o m « 
— i « V M n 
~ i = 2 1 = 












































I I I I 



































r r e 
o r» w 
» ho m 







s ' : 
»** o m rx m ^ 
• o o o «ft «r £ t 
• « » Ä e* r». n 
i i i » i i o o e o (ft y 
— » «A fr» ••»• 
9 'S 
* - *f> *e r-> v» 
c* •*• «si «r< OP »*-
« «0 h> N S M 
» (A U W U U 
s-s 
— * - . • g N • BB «N 
• fsi 
•5 S 
S * OB a 
S - * . 
k tn N • « A m ^ O O CD 
•w * r » M 
S 
.2 8 
S C S 




I 2 .S 
o o o ir» ^ «si 
- • »fi &• N n 
X . . , T? 
o o o o ¥? -v : ï : 
PROFILE DESCRIPTION No. 11. 
Observation: 155-50; Garissa District, Bura East; 15-3-79. 
A 0-12 cm Brown to dark brown (7.5 YR 4.5/4 dry, 7.5 YR 4/4 moist); 
sandy loam; massive; hard when dry, friable when moist, 
slightly sticky and slightly plastic when wet; many, very 
fine pores; many, very fine roots; abrupt and wavy transit-
ion to: 
Btl 12-55 cm Dark red (2.5 YR 3/6 dry/moist); sandy clay; moderate, 
medium to coarse prismatic structure with tendancy to break 
into weak to moderate, medium to coarse angular blocky; hard 
when dry, firm when moist, sticky and plastic when wet; 
broken, thin clayskins; many, very fine, few, fine and 
medium pores; many, very fine, common, fine, few, medium 
roots; clear and wavy transition to: 
Bt2 55-80 cm Reddish brown <5 YR 5/6 - 7.5 YR 5/6 dry, 5 YR 4/4 moist); 
sandy clay; weak, medium to coarse prismatic structure with 
tendancy to break into weak, fine to medium angular blocky; 
hard when dry, friable to firm when moist, slightly sticky 
and slightly plastic when wet; broken, thin clayskins; 
many, very fine pores; common, very fine roots; clear and 
smooth transition to: 
BC 80-106 cm Brown (7.5 YR 6/6 - 10 YR 6/4 dry, 7.5 YR 5/4 moist); sandy 
clay; weak, fine to medium subangular blocky structure; 
slightly hard when dry, friable to firm when moist, 
slightly sticky and slightly plastic when wet; slightly 
calcareous; few, very fine pores; very few, fine roots; 
diffuse and smooth transition to: 
Cz 106-169 cm Yellowish brown <10 YR 6/4 dry, 10 YR 5/4 moist); clay; 
massive; slightly hard when dry, friable when moist, 
slightly sticky and slightly plastic when wet; moderately 
calcareous; many salt crystals; few, very fine pores; very 
few, very fine roots. 
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PROFILE DESCRIPTION No. 12 
Observation: 155-55; Garissa District, Bura East; 10-4-79. 
A 0-8 cm Dark greyish brown <10 YR 4/2 dry/moist); clay; weak, very 
fine and fine subangular blocky structure; hard when dry, 
friable when moist, sticky and plastic when wet; moderately 
calcareous; «any, fine pores; common, very fine and fine 
roots; abrupt and wavy transition to: 
Bui 8-42 cm Dark greyish brown (10 YR 4/1 dry, 10 YR 4/2 moist) with 
patches of very dark greyish brown (10 YR 3/2); clay; 
moderate, very coarse prismatic structure; extremely hard 
when dry, firm when moist, sticky and plastic when wet; 
few, weak siickensides; slightly calcareous; common, very 
fine and fine, very few, medium pores; common, very fine 
and fine roots; abrupt and wavy transition to: 
Bu2 42-68 cm Very dark greyish brown (10 YR 3/3 dry, 10 YR 3/2 moist); 
clay; weak, very coarse prismatic structure; very hard when 
dry, firm when moist, sticky and plastic when wet; common, 
weak siickensides; slightly calcareous; few, very fine and 
fine pores; common, very fine and fine roots; clear and wavy 
transition to: 
Bky 68-117 cm Dark greyish brown (10 YR 4/2 dry/moist); clay; weak, coarse 
to very coarse prismatic structure breaking to weak, fine to 
medium angular blocky; very hard when dry, firm when moist, 
sticky and plastic when wet; few, weak siickensides; 
strongly calcareous; some soft powdery lime and many gypsum 
crystals; few, very fine and fine pores; few, very fine 
roots; clear and smooth transition to: 
Cz 117-180 cm Dark grey (10 YR 3/1 dry, 10 YR 4/1 moist); clay; strong, 
medium to coarse angular blocky structure; very hard when 
dry, firm when moist, very sticky and plastic when wet; 
abundant, strong siickensides; slightly calcareous; many 
salt crystals; few, very fine to fine pores. 
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PROFILE DESCRIPTION No. 13. 
Observation: N2-1; Tana River District, Bura West; 28-2-85. 
A 0-22 cm Reddish brown <5 YR 5/6 dry, 5 YR 4/4 moist); sandy clay 
loan/sandy clay; weak, very fine subangular blocky and weak, 
very fine crumb structure; loose when dry, friable when 
moist, slightly sticky and slightly plastic when wet; many, 
very fine pores; many, very fine and fine roots; clear and 
smooth transition to: 
Btl 22-40 cm Dark reddish brown (5 YR 4.5/6 dry, 2.5 YR 3/4 moist); sandy 
clay; weak, very fine and fine subangular blocky structure; 
loose when dry, friable when moist, sticky and plastic when 
wet; few, thin clay cutans, many, very fine pores; many, 
very fine and fine roots; clear and wavy transition to: 
Bt2 40-95 cm Dark reddish brown (2.5 YR 3/6 dry, 2.5 YR 2.5/4 moist); 
clay; moderate, medium and coarse prismatic breaking down to 
moderate, medium and coarse subangular blocky structure; 
very hard when dry, friable when moist, sticky and plastic 
when wet; few, thin clay cutans; few, thin slickensi-
des; common, very fine, few, fine pores; moderately calcar-
eous; few, fine and medium roots; gradual and smooth 
transition to: 
Bt3k 95-130 cm Dark reddish brown (2.5 YR 3/6 dry, 2.5 YR 2.5/4 moist); 
clay; moderate, very coarse prismatic breaking down to 
weak, coarse to very coarse angular blocky structure; very 
hard when dry, firm when moist, sticky and plastic when 
wet; few, thin clay cutans; few, thin siickensides; few, 
very fine pores; strongly calcareous; soft powdery lime 
spots; very few very fine roots. 
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PROFILE DESCRIPTION No. 14. 
Observation: Cl; Tana River District; Bura West; 8-3-85. 
Ap 0-18 cm 
AB 18-36 en 
Bwl 36-84 cm 
Bw2ck 84-155 cm 
Bw3ck 155-185 cm 
Bw4ck 185-225 cm 
Bck 225 cm + 
Dark red <5 YR 5/8 dry, 2.5 YR 3/6 moist); clay; weak, very 
fine, fine and medium, subangular blocky structure; slightly 
hard when dry, friable when moist, sticky and plastic when 
wet; many, very fine and fine pores; many, very fine roots; 
clear and smooth transition to: 
Dark red (2.5 YR 3/6 moist); clay; weak, very fine, fine and 
medium, subangular blocky structure; slightly hard when 
dry, friable when moist, stick and plastic when wet; many, 
very fine and fine pores; slightly calcareous; common, very 
fine and fine roots; clear and smooth transition to: 
Dark reddish brown (2.5 YR 3/4 moist); clay; moderate, fine 
and medium, subangular blocky structure; hard when dry, 
friable when moist, sticky and plastic when wet; many, very 
fine and fine, common, medium pores; moderately calcareous; 
few, very fine roots; gradual and smooth transition to: 
Dark reddish brown (2.5 YR 3/4 moist); clay; moderate medium 
to coarse, subangular blocky structure; friable when moist, 
sticky and plastic when wet; common, fine and medium pores; 
strongly calcareous; very few, very fine roots; 1% 2-5 mm 
thick calcium carbonate concretions; 
Red (2.5 YR 4/8 moist); gravelly clay; friable when moist, 
sticky and plastic when wet; moderately calcareous; 5\ 5-10 
mm thick calcium carbonate concretions; 
Yellowish red (5 YR 5/6 moist); gravelly clay; firm when 
moist, sticky and plastic when wet; strongly calcareous; 
over 15* 5-15 am thick calcium carbonate concretions; 
Petrocalcic horizon. 
Note: The profile was augered from 155 cm. 
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PROFILE DESCRIPTION No. 15. 
Observation: Sl-1; Tana River District, Bura West; 28-2-85. 
Aul 0-15 ca Yellowish red (5 YR 4/6 dry, moist); clay; weak, very fine 
cruab structure; hard when dry, friable when aoist, slightly 
sticky and slightly plastic when wet; strongly calcareous; 
•any, very fine and fine roots, clear and wavy transition 
to: 
Au2 15-24 cm Dark reddish brown (2.5 YR 3/6 dry, 2.5 YR 3/4 »oist); clay; 
weak, very fine subangular blocky structure; slightly hard 
when dry, friable when aoist, sticky and plastic when wet; 
strongly calcareous; aany, very fine and fine roots; 
clear and saooth transition to: 
Bwl 24-70 ca Dark reddish brown (2.5 YR 3/4 dry aoist); clay; »oderate, 
medium prismatic breaking down into fine to medium, suban-
gular blocky structure; hard when dry, firm when moist, 
sticky and plastic when wet; few, thin siickensides, 
strongly calcareous; common, very fine roots; gradual and 
saooth transition to: 
Bw2k 70-102 cm Dark reddish brown (2.5 YR 3/4 dry. 2.5 YR 2.5/4 aoist); 
clay; moderate, coarse prisaatic breaking down into modera-
tes fine to medium angular blocky structure; very hard when 
dry,firm when moist, sticky and plastic when wet; common, 
thin siickensides, strongly calcareous; soft powdery lime 
and salt crystals; few, very fine roots; gradual and 
saooth transition to: 
Bw3z 102-122 cm Reddish brown (5 YR 4/6 dry, 5 YR 4/4 moist); clay; firm 
when moist, sticky and plastic when wet; common, thin 
siickensides; strongly calcareous; many salt crystals; clear 
and saooth transition to: 
BCg 122-150 ca Dark reddish grey (5 YR 5/2 dry, 5 YR 4/2 moist); coamon, 
fine, distinct, reddish brown (5 YR 4/6 dry, 5 YR 4/4 aoist) 
mottles; clay; firm when moist, sticky and plastic when wet; 
moderately calcareous; clear and saooth transition to: 
Cg 150-170 cm Dark greyish brown (10 YR 5/3 dry, 10 YR 4/2 moist); common, 
reddish brown (5 YR 5/3 dry, 5 YR 4/2 moist) mottles; clay; 
firm when moist, sticky and plastic when wet; moderately 
calcareous. 
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PROFILE DESCRIPTION No. 16. 
Observation: G4; Tana River District; Bura West: Acres/ILACO, 1967. 
Ack 0-18 ci Dark reddish brown (5 YR 3/4 aoist); sandy clay; moderate, 
aediua crumb structure; soft when dry, slightly sticky and 
slightly plastic when wet; few roots; coaaon, fine calcium 
carbonate concretions; slightly calcareous; clear and wavy 
transition to: 
Btlck 18-69 ci Dark reddish brown (5 YR 3/4 aoist); clay; weak, coarse 
prismatic structure; very hard when dry, f ira when aoist, 
sticky and plastic when wet; few calciua carbonate concre-
tions; abundant spots of soft powdery liae; strongly 
calcareous; soae clay cutans; gradual and saooth transition 
to: 
Bt2ck 69-135 ca Dark reddish brown (5 YR 3/4 aoist); clay; massive; extrem-
ely hard when dry, fira when aoist, sticky and plastic when 
wet; few calciua carbonate concretions; abundant spots of 
soft powdery liae; strongly calcareous; soae clay cutans; 
fine salt crystals; gradual and saooth transition to: 
Bt3ck 135-170 ca Dark reddish brown (5 YR 3/4 aoist); clay; aassive; slightly 
hard when dry, fira when aoist, sticky and plastic when wet; 
few calciua carbonate concretions stained with aanganese 
oxides; few spots of soft powdery liae; strongly calcareous, 
soae clay coatings; coaaon fine salt crystals. 
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PROFILE DESCRIPTION No. 17. 
Observation: B16; Tana River District, Bura West; Acres/ILACO 1967. 
A 0-25 cm Reddish brown (5 YR 4/4 moist); clay; weak crumb structure: 
soft when dry, friable when moist, sticky and plastic when 
wet; aany roots; strongly calcareous; abrupt and smooth 
transition to: 
Bulk 25-76 en Yellowish red (5 YR 4/6 aoist); clay; strong coarse prisma-
tic structure; hard when dry, fir* when aoist, sticky and 
plastic when wet; few roots; thin siickensides; common, 
fine calcium carbonate concretions; common pockets of soft 
powdery lime; strongly calcareous; clear and smooth transit-
ion to: 
Bu2k 76-142 cm Yellowish red (5 YR 4/6 moist); clay; moderate coarse, 
angular blocky structure; very hard when dry, firm when 
moist, sticky and plastic when wet; few siickensides; 
common, fine calcium carbonate concretions stained with 
manganese oxides; few pockets of soft powdery lime; strongly 
calcareous; abrupt and smooth transition to: 
Bu3k 142-178 cm Yellowish red (5 YR 4/6 moist); clay; moderate coarse 
angular blocky structure; very hard when dry, firm when 
moist and sticky and plastic when wet; abundant siicken-
sides; common, fine calcium carbonate concretions; common, 
fine salt crystals. 
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PROFILE DESCRIPTION No. 18. 
Observation: GU2-1I Tana River District, Bura West! 28-2-85. 
A 0-15 ca 
Bui 15-40 ca 
Bu2 40-112 ca 
Dark reddish brown (5 YR 3/3 dry, 5 YR 3/2 aoist); clayi 
weak, very fine and fine subangular blocky structure; loose 
and soft when dry, friable when aoist, slightly sticky and 
slightly plastic when wet; aany, very fine and fine pores; 
strongly calcareous; aany, very fine and fine, comon, 
aediu« roots; clear and saooth transition to: 
Dark reddish brown (5 YR 3/3 dry/aoist); clay; aoderate, 
aediua, prisaatic structure breaking into aoderate, 
fine to aediua angular and subangular blocky structure; hard 
when dry, fira when aoist, sticky and plastic when wet; few, 
thin siickensides; coaaon, very fine and fine, few, aediua 
pores; strongly calcareous; coaaon, fine, few, aediua roots; 
gradual and saooth transition to: 
Dark reddish brown (5 YR 3/3 dry/aoist); clay; weak, coarse 
and very coarse angular blocky structure; hard when dry, 
fira when aoist, sticky and plastic when wet; few, thin 
siickensides; few, very fine and fine pores; strongly 
calcareous; very few, very fine roots. 
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PROFILE DESCRIPTION No. 19. 
Observation: Pit no 17*» Tana River District, Hola Irrigation Scheae; 5-3-85; 
Irrigated part of extension area. 
Ap 0-18 cm Dark brown <7.5 YR 4/4 dry, 7.5 YR 3/4 aoist)» sandy clay; 
weak, fine and medium subangular blocky structure; slightly 
hard when dry, friable when aoist, sticky and plastic when 
wet; aany, very fine and fine, few, aediua pores; moderat-
ely calcareous» aany, very fine and fine, coaaon, aediua 
roots» clear and saooth transition to: 
AB 18-46 ca Brown to dark brown (7.5 YR 4/4 dry/aoist)» sandy clay; 
weak, coarse and very coarse angular blocky structure; hard 
when dry, firm when aoist, sticky and plastic when wet; 
aany, very fine, coaaon fine, few, aediua pores; aoderately 
calcareous; few, fine roots» clear and wavy transition to: 
Bulk 46-85 ca Dark reddish brown (5 YR 3/3 dry/aolst); sandy clay» 
weak, coarse and very coarse prisaatic structure breaking 
into aoderate, aediua to very coarse angular blocky struct-
ure) hard when dry, fira when aoist, sticky and plastic when 
wet; few, thin si tekens ides J aany, very fine, coaaon fine, 
few aediua pores» strongly calcareous» 4-5% 5 aa thick 
calciua carbonate concretions; gradual and wavy transition 
to: 
Bu2g 85-160 ca Dark reddish brown (5 YR 3/3 aoist)» few, fine, faint 
yellowish brown (10 YR 5/6) mottles» clay; aoderate, aediua 
and coarse angular blocky structure» very hard when dry, 
fira when moist, sticky and plastic when wet; few thin 
siickensides; common, very fine and fine pores! strongly 
calcareous; some spots of soft powdery lime. 
BCg 160-200 cm Dark brown (10 YR 3/3 aoist); few, fine faint yellowish 
brown (10 YR 5/6) mottles; clay; sticky and plastic when 
wet; slightly calcareous. 
2C1 200-230 ca Brown to dark brown (10 YR 4/3 aoist)» sandy clay» sticky 
and plastic when wet; non-calcareous» 
2C2 230-300 ca Dark yellowish brown (10 YR 4/4 aoist)! sandy clay loaa» 
sticky and plastic when wet» non-calcareous. 
Note: augered froa 160 ca. 
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PROFILE DESCRIPTION No. 20. 
Observation: Pit 121 Tana River District, Hola Irrigation Scheme; 4-3-85; 
Irrigated area - Block II area II. 
Ap 0-19 cm Dark brown (7.5 YR 4/4 dry, 7.5 YR 3/2 aoist); sandy 
clay/clay; porous aassive slightly hard when dry, friable 
when aoist, sticky and plastic when wet; »any, very fine and 
fine pores; strongly calcareous; clear and wavy transition 
to: 
Btl 19-51 ca Dark brown (7.5 YR 4/4 dry, 7.5 YR 3/4 aoist); sandy clay 
/clay; weak aediua to coarse, subangular blocky struct- ure; 
hard when dry, friable when aoist, sticky and plastic when 
wet; few, thin siickensides; aany, very fine and fine, few, 
aediua pores; slightly calcareous; clear and wavy transit-
ion to: 
Bt2k 51-97 ca Dark brown (10 YR 3/3 dry, aoist); sandy clay/clay; weak 
aediua to coarse, prismatic, breaking into moderate coarse 
and very coarse, aoderate angular blocky structure; f ira 
when aoist, sticky and plastic when wet; few, thin 
siickensides; few, very fine, fine and aediua pores; 
strongly calcareous;pockets of soft powdery liae; diffuse 
and wavy transition to: 
Bt3 97-180 ca Dark brown to brown (10 YR 5/4 dry, 10 YR 4/3 aoist); clay; 
weak fine and aediua, subangular blocky structure; firm when 
aoist, sticky and plastic when wet; coaaon, thin siicken-
sides; few, very fine, fine and aediua pores; strongly 
calcareous; 
BC 180-210 ca Dark brown (7.5 YR 4/4 aoist); clay; aoderately calcareous; 
CI 210-300 ca Dark brown (7.5 YR 4/4 aoist); clay; aoderately calcareous; 
C2k 300-320 ca Strong brown (7.5 YR 5/6 aoist); gravelly clay; strongly 
calcareous; pockets of soft powdery liae; 
C3 320-350+ ca Strong brown (7.5 YR 5/6 aoist); clay; aoderately calcar-
eous. 
Note: Profile augered fro» 150 ca onwards. 
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PROFILE DESCRIPTION No. 21. 
Observation: Pit 1» Tana River District, Hola Irrigation Scheme; Irrigated areat 
2-3-85. 
Ap 0-20 ca Strong brown (7.5 YR 4/6 aoist); clay; weak, fine and medium 
subangular blocky structure; friable when aoist, sticky and 
plastic when wet; strongly calcareous; very few, very fine 
roots; clear and smooth transition to: 
Bui 20-58 ca Dark reddish brown (5 YR 3/4 aoist); clay; moderate medium 
and coarse, prismatic structure breaking into aoderate fine 
and aedium, angular blocky structure; fira when moist, 
sticky and plastic when wet; few, thin siickensides; few, 
very fine and fine pores; strongly calcareous; very few, 
very fine roots; clear and smooth transition to: 
Bu2z 58-80 cm Yellowish red (5 YR 4/6 moist); clay; moderate fine and 
medium, subangular blocky structure; friable when aoist, 
sticky and plastic when wet; common, thin siickensides; many 
very fine and fine, few, aedium pores; strongly calcareous; 
few, fine salt crystals; very few, very fine roots; clear 
and wavy transition to: 
Bu3z 80-125 ca Brown to dark brown (10 YR 4/3 moist); clay; aoderate very 
fine and fine, angular blocky structure; friable when aoist, 
sticky and plastic when wet; common, thin siickensides; 
common, very fine and fine, few, medium pores; strongly 
calcareous; few, fine salt crystals; very few, very fine 
roots; diffuse and smooth transition to: 
Bu4 125-170 ca Dark greyish brown (10 YR 4/2 moist); clay; aoderate, very 
fine and fine, subangular blocky structure; fira when aoist, 
sticky and plastic when wet; common, thick siickensides; 
few, very fine pores; strongly calcareous; very few, very 
fine roots; 
BC 170-270 ca Greyish brown (10 YR 5/2 moist); clay; fira when aoist; 
sticky and plastic when wet; slightly calcareous. 
Note: Augered from 170 cm. 
Cracks less than 1 cm wide were observed extending from the Ap-horizon 
into the Bul-horizon. 
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PROFILE DESCRIPTION No. 22. 
Observation: Pit 15; Tana River District, Hola Irrigation Scheael 5-3-85. 
A 0-36 ca Dark brown (7.5 YR 5/6 dry, 7.5 YR 3/4 aoist); sandy clay 
loaa to sandy clay; weak, fine and »ediua subangular blocky 
structure; slightly hard when dry, friable when aoist, 
sticky and plastic when wet; «any, very fine and fine, few, 
•ediua pores; aany, very fine and fine, few, aediua roots; 
clear and wavy transition to: 
Btik 36-95 ca Dark brown (7.5 YR 4/4 dry, 7.5 YR 3/4 aoist); clay; 
Moderate, coarse to very coarse, prisaatic structure break-
ing into aoderate fine and aediua, angular blocky struct-
ure; hard when dry, friable to fira when aoist, sticky and 
plastic when wet; few, thin siickensides/cutans; strongly 
calcareous; less than 5% pockets of soft powdery liae; few, 
very fine, fine and aediua roots; diffuse and wavy transit-
ion to: 
Bt2 95-134 ca Brown to dark brown (7.5 YR 5/4 dry, 7.5 YR 4/4 aoist); 
clay; aoderate, fine, angular blocky structure; very hard 
when dry, fira when aoist, sticky and plastic when wet; few, 
thin siickensides/cutans; aany, very fine, few, fine pores; 
strongly calcareous; diffuse and wavy transition to: 
Bt3 134-194 ca Brown (7.5 YR 5/4 dry/aolst); clay; aoderate, fine, angular 
blocky structure; very hard when dry, fira when aoist, 
sticky and plastic when wet; few, thin si Ickensides » few, 
very fine and fine pores; strongly calcareous; 
BCk 194-204+ ca Dark yellowish brown (10 YR 4/4 aoist); clay; sticky and 
plastic when wet; slightly calcareous; 1* 2 to 3 aa thick 
CaCOa concretions. 
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PROFILE DESCRIPTION No. 23. 
Observation: Pit 9» Tana River District, Hola Irrigation Scheme; 5-3-85. 
Ap 0-23 cm Yellowish brown (10 YR 6/6 aolst)i sandy clay; porous 
massive; slightly hard when dry, friable when moist, sticky 
and plastic when wet; many, very fine and fine, conon, 
medium pores; slightly calcareous; clear and wavy transition 
to: 
Btl 23-52 cm 
Bt2k 52-91 ca 
Bt3k 91-128 ca 
Dark brown (10 YR 3/4 aoist)l clay; weak medium, prismatic 
breaking down to moderate fine and aediua, subangular blocky 
structure; hard when dry, fir* when moist, sticky and 
plastic when wet; few, thin si ickens ides/clay cutans; conon 
very fine and fine pores; strongly calcareous; gradual and 
wavy transition to; 
Dark brown (10 YR 3/3 moist); clay» weak aediua and 
coarse»prisaatic breaking into weak aediua to coarse, 
subangular and angular blocky structure; very hard when 
dry, fira when aoist» sticky and plastic when wet; few, thin 
siickensides/clay cutans; few, very fine and fine pores; 
strongly calcareous; pockets of soft powdery liae; diffuse 
and saooth transition to: 
Dark yellowish brown (10 YR 4/4 aoist); clay; moderate fine 
to aediua, angular blocky structure; very hard when dry, 
fira when moist, sticky and plastic when wet; aany, thin 
siickensides; few, very fine and fine pores; strongly 
calcareous; few pockets of soft powdery lime, common, fine 
carbonate nodules; diffuse and saooth transition to: 
BC 128-180 ca 
CI 180-255 ca 
Dark yellowish brown (10 YR 4/4 aoist); clay; moderate very 
fine and fine, aoderate subangular blocky structure; very 
hard when dry, fira when aoist, sticky and plastic when wet; 
common, moderately thick siickensides; few, very fine and 
fine pores; strongly calcareous. 
Yellowish brown (10 YR 5/4 moist); 
eous; 
clay; moderately calcar-
C2 255-285 cm 
C3 285-325 cm 
Yellowish brown (10 YR 5/4 moist); clay; moderately calcar-
eous; 
Yellowish brown (10 YR 5/4 moist); clay; moderately calcar-
eous. 
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PROFILE DESCRIPTION No. 24. 
Observation: Pit 101 Tana River District, Hola Irrigation Scheael Field no. Li, 
area II) 4-3-85. 
Ap 0-20 ca Dark brown (10 YR 4/3 dry, 10 YR 3/3 aoist); sandy clay; 
weak, fine and aediua, subangular blocky structure; slightly 
hard when dry, friable when aoist, sticky and plastic when 
wet; aany, very fine and fine, coaaon, aediua pores: 
Moderately calcareous; coaaon, very fine and fine roots; 
clear and saooth transition to: 
AB 20-50 ca Dark brown <7.5 YR 3/2 aoist); sandy clay; weak, aediua 
prismatic structure breaking into aoderate, ftne and aediua 
subangular blocky peds; hard when dry, fira when aoist, 
sticky and plastic when wet; few, thin siickensides/pressure 
faces; coaaon, very fine and fine pores; strongly calcar 
eous; few, fine roots; gradual and smooth transition to: 
Btlk 50-102 ca Brown to dark brown <J0 YR 4/3 aoist); clay; moderate, 
medium to coarse prismatic structure breaking into aoderate, 
fine and aediua angular blocky peds; hard when dry, fira 
when aoist, sticky and plastic when wet; coaaon, thin 
silckensides/clay cutans; few, very fine and fine pores; 
strongly calcareous; about 5% 5-10 ma thick carbonate 
nodules; some pockets of soft powdery lime; clear and saooth 
transition to: 
Bt2 102-200 ca Dark brown (10 YR 3/3 moist); clay; aoderate, medium and 
coarse prisaattc structure breaking into aoderate, fine and 
medium angular blocky peds; hard when dry, fira when aoist; 
sticky and plastic when wet; coaaon, moderately thick 
siickensides/clay cutans; few, very fine and fine pores; 
strongly calcareous; 
BC 200-320 ca Yellowish brown (10 YR 5/4 aoist); clay; hard when dry, 
(augered) fira when aoist, sticky and plastic when wet; moderately 
calcareous. 
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PROFILE DESCRIPTION No. 25. 
Observation: Pit 81 Tana River District» Hola Irrigation Scheaei non-irrigated; 
4-3-85. 
Aul 0-10 ca Dark yellowish brown (10 YR 4/6 dry, 10 YR 3/4 aoist); clay 
loaa to clay; weak, very fine and fine cruab structure; soft 
when dry, friable when aoist, sticky and plastic when wet; 
•any,very fine pores; strongly calcareous; conon, very fine 
and fine roots; clear and saooth transition to: 
Au2 10-20 ca Dark reddish brown (7.5 YR 4/4 dry, 5 YR 3/3 aoist); clay; 
weak, very fine and fine subangular blocky structure; 
slightly hard when dry, friable when aoist, sticky and 
plastic when wet; coaaon, very fine and fine pores; 1-2 ca 
wide cracks; strongly calcareous; few, very fine and fine 
roots; clear and wavy transition to: 
Bulk 20-44 ca Dark reddish brown (5 YR 3.5/3 dry, 5 YR 3/3 aoist); clay; 
aoderate, aediua to coarse prisaatic structure breaking into 
subangular blocky peds; hard when dry, friable to f ira when 
aoist, sticky and plastic when wet; coaaon, very fine and 
fine, few, aediua pores; 1-2 ca wide cracks; strongly 
calcareous; 5% CaCO» nodules; gradual and saooth transition 
to: 
Bu2k 44-110 ca Dark reddish brown (5 YR 3/3 dry/aoist); clay; aoderate, 
coarse and very coarse prisaatic structure breaking into 
aoderate, aediua and coarse angular blocky peds; very hard 
when dry, fira when aoist, sticky and plastic when wet; 
coaaon, thin siickensides; few, very fine and fine pores; 
calciua carbonate concretions/nodules; 1-2 ca wide cracks; 
strongly calcareous; gradual and saooth transition to: 
Bu3 110-150 ca Dark reddish grey (5 YR 4/2 aoist); clay; angular blocky 
structure; very hard when dry, fira when aoist, sticky and 
plastic when wet; aany, aoderate siickensides; few, very 
fine pores; 1-2 ca wide cracks; strongly calcareous; 
CI 150-200 ca Dark yellowish brown (10 YR 3/4 aoist); clay; very hard when 
dry, fira when aoist, sticky and plastic when wet; strongly 
calcareous; 
C2 200-280 ca Dark yellowish brown (10 YR 3/4 aoist); clay; very hard when 
dry, fira when aoist, sticky and plastic when wet; strongly 
calcareous; 
C3 280-310 ca Brown to dark brown (10 YR 4/3 aoist); sandy clay; hard when 
dry, fira when aoist, sticky and plastic when wet; aoderat-
ely calcareous. 
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PROPILE DESCRIPTION No. 26. 
Observation: Pit 31 Tana River District, Hola Irrigation Scheael non-irrigated, 
near block A area II 2-3-85. 
Aal 0-10 ca Dark brown CIO YR 4/4 dry, 7.5 YR 4/4 noist); clay loaa to 
clay} weak, very fine cruab structure) soft when dry, 
friable when noist, slightly sticky and slightly plastic 
when wett aany, very fine pores; strongly calcareous; 
coaaon, very fine, few, nediua roots; abrupt and wavy 
transition to: 
Au2 10-25 ca Dark brown <7.5 YR 3/4 dry/aoist); clayt moderate, very fine 
and fine subangular blocky structure; hard when dry, friable 
when aoist, sticky and plastic when wet; coaaon, very fine 
pores; 5-10 na wide cracks; strongly calcareous; few, very 
fine roots; gradual and saooth transition to: 
Bui 25-68 ca Dark reddish brown (5 YR 3/3 noist); clay; weak, coarse 
prisaatic structure breaking into moderate, aediua to coarse 
angular blocky peds; very hard when dry, fira when aolst, 
sticky and plastic when wet; few, thin siickensldes; 
coaaon, very fine pores; strongly calcareous; 5-10 aa wide 
cracks; gradual and saooth transition to: 
Bu2k 68-100 ca Dark reddish brown (5 YR 3/3 dry, 5 YR 3/2 noist); clay; 
moderate, coarse to very coarse prisaatic structure breaking 
into moderate, aediua to coarse angular blocky peds; eitren-
ely hard when dry, fira when aoist, sticky and plastic when 
wet; coaaon, thin siickensides; few, very fine pores; 
strongly calcareous; 5% 3-5 aa thick calciua carbonate 
concretions/nodules; few pockets of soft powdery line; 
gradual and saooth transition to: 
BCk 100-150 ca Dark brown (10 YR 4/3 dry, 10 YR 3/3 aoist); clay; moderate, 
coarse to very coarse prisaatic structure breaking into 
moderate, fine to aediua angular blocky peds; estreaely 
hard when dry, fira when aoist, sticky and plastic when wet; 
coaaon, aoderately thick siickensides; few, very fine pores; 
moderately calcareous; coaaon pockets of soft powdery line; 
gradual and saooth transition to: 
CI 150-210 ca Dark yellowish brown (10 YR 3/6 dry, 10 YR 3/4 moist); clay; 
eitreaely hard when dry, fira when aoist, sticky and plastic 
when wet; moderately calcareous; 
2C2 210-250 ca Dark yellowish brown (10 YR 5/4 dry, 10 YR 4/4 moist); sandy 
clay loaa; fira when aoist, sticky and plastic when wet; 
moderately calcareous; 
2C3 250-310 ca Brown to dark brown (10 YR 5/4 dry, 10 YR 4/3 moist); loaay 
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